The pituitary gland was examined from 623 immature baboons (Papio cynocephalus and Papio anubis). Findings included microscopic cysts in the pars distalis (132), pars intermedia (two) and pars nervosa (one). In 64 1 necropsies five cases of unilateral thyroid glands were noted. Microscopic thyroid lesions included ectopic thymus (328), minor lymphocytic infiltrates (1 4) and cysts (two). Parathyroid lesions consisted of ectopic thymus (73) and cysts (24). Dilated capillaries in the islets of Langerhans was the only microscopic change seen in the endocrine pancreas. All lesions generally occurred in both untreated control and treated baboons at similar incidences. They were considered to be naturally occurring, a part of the "background" pathology of these endocrine glands in immature baboons.
The baboon has been reported as the third most popular nonhuman primate species in the different fields of biomedical research, including toxi~ology.~ This report records naturally occurring "background" changes in the pituitary, thyroid, parathyroids, and endocrine pancreas of a series of male and female baboons of East African origin used in drug safety evaluation studies. Observations on the adrenal glands have been published previously. 16 Such baseline data is not only of intrinsic pathological interest but provides a perspective which is essential for the accurate interpretation of any change resulting from experimental procedures.
Material and Methods
Baboons caught in the wild in East Africa were purchased from a nonhuman primate supply agency (Shamrock Farms [Great Britain] Ltd., Victoria House, Small Dole, Henfield, Sussex BN5 9XE, UK). They were either yellow baboons (Papio cynocephalus) or olive baboons (Papio anubis).
Upon arrival animals were commonly within a weight range of 3 to 4 kg. Age was estimated by dental examination to be 19 to 24 months.Is Animals were maintained in a carefully controlled environment at 20 C i 2 C and at a relative humidity of 65 to 75%. Each animal was fed 250 g of a proprietary laboratory primate diet daily (Mazuri Primate Diet, SQC, Special Diet Services Ltd., Witham, Essex, UK) together with half an apple. Vitamin C was given orally as ascorbic acid tablets at 50 mg three times weekly, and tap water was freely available from individual automatic watering points.
A variety of drug safety evaluation investigations were performed during which control baboons received either no treatment or inert vehicle (e.g, physiological saline or placebo) while treated baboons received one of various test materials which included cardiovascular, anti-inflammatory, or neuroleptic substances. At the end of each study all baboons were exsanguinated under deep barbiturate anesthesia given intravenously. During necropsy procedures a comprehensive list of tissues and organs including the endocrine glands was sampled, and careful attention was paid to their gross appearance. The pituitary, thyroid, and adrenals were trimmed free of connective tissue and weighed. Then, together with the pancreas, each was fixed in Bouin's solution.
Tissues were embedded in paraffin, sectioned at 5 pm and routinely stained with hematoxylin and eosin. Additional sections were stained by the following methods: pituitary gland, Martius Scarlet Blue (MSB) and periodic acid-Schiff (PAS); thyroid gland, PAS. A histopathological examination by light microscopy was performed on all endocrine gland sections.
Results
Pituitary glands were examined from a total of 623 baboons. There were no macroscopic findings. Upon microscopic examination cysts were found in the pars distalis of 132 baboons (47 males, 85 females) ( Table  1 ). Cysts were usually found in the outer part of the pars distalis. Cysts with a single cavity (Figs. 1,2) were seen in 39 males and 73 females. Cysts with multiple cavities (Fig. 3 ) were seen in eight males and 12 females. Most cysts whether single, multiple, or bizarre were lined in most part by pseudostratified ciliated columnar epithelium often continuous with low cuboidal or flattened epithelium ( Fig. 1 ). Varying quantities of pale eosinophilic material and cellular debris present in some cysts stained strongly for mucopolysaccharides. There was no histologically apparent effect on cells of the surrounding pars distalis. Two pituitary glands with multiple cysts also showed segments of ciliated epithelium within the cleft between the pars intermedia and pars distalis ( Fig. 3) . No alterations in the basic cytology of the pars distalis were seen.
Cysts were found in the pars intermedia of two ba-boons ( Fig. 4) . A single example of a cyst in the pars nervosa was found. It was lined by low cuboidal epithelium and contained mucinous material. Other minor findings included single minimal peri- Table 1 . Incidence of naturally occurring pituitary gland lesions from a series of 623 baboons (Pupio sp.). vascular lymphocytic cuffs in the pars nervosa of individual male and female baboons. No other histological changes were present in other areas of the pituitary gland or the brain in these animals. Another individual female baboon showed sclerosis of a small blood vessel in the pars nervosa. During necropsy procedures on 64 1 baboons, unilateral thyroid aplasia was encountered in five animals (two males, three females) ( Table 2 ). In four cases (two males, two females) it involved the left lobe. No other macroscopic abnormalities were noted involving the thyroid or parathyroid glands.
No obvious histological evidence of compensatory hyperplasia was seen in the aplasia cases. Ectopic thymus was the most common finding. A total of 328 cases was found (180 males, 148 females). Thymic foci varied in size and number. Some individual thyroid glands contained two or three ectopic thymic foci (Fig.  5 ). Bilateral foci were common. They were situated at the periphery of the thyroid gland, in the parenchyma, or both. Ectopic thymus contained the normal division of cortex and medulla. The medulla often contained Hassall's corpuscles. Minor interstitial lymphocytic infiltrates were found in the thyroid glands of 14 animals (nine males, five females). Single round cystic structures lined with squamous epithelium occurred in two animals.
In the parathyroids, ectopic thymus was noted in 73 baboons (40 males, 33 females) ( Fig. 6 ). Cysts were found in 24 animals (1 3 males, 1 1 females). They were often irregular in shape and lined by low cuboidal, flattened or squamous epithelium (Fig. 7) . No lymphocytic infiltrates were found in parathyroid tissues.
There were no significant pathological lesions in the endocrine pancreas. Varying degrees of capillary dilatation were seen in some islets of Langerhans. Only very few random single or small groups of islets were affected irregularly within individual sections of pancreatic tissue, and no bias towards age, sex, treatment or site of sampling was detected. This finding occurred at a very high incidence but was not reported on a quantitative basis.
Discussion
Cysts in the pars distalis of the pituitary gland are quite common in young dogs particularly in the German shepherd breed and also in beagles where they are often large enough to be seen at necropsy.' Cysts are also common in other domestic animal species.6 In nonhuman primates, single examples of pituitary cysts have been reported in a macaque monkey (Macaca sinica) and by Koch (cited by Ruch) in a gorilla (Gorilla SP.).~,'~ Cystic remnants were also found, but rarely, in chimpanzees (Pan sp.).' Higher numbers were encountered during a field survey in Africa conducted upon 69 sexually mature chacma baboons (Papio ursinus). Microscopic cysts, both single and multiple, lined by different types of epithelium, were found in a total of 18 baboons (12 males, six females)." Similar variations in lining epithelium are also reported here. Many cysts contained tall ciliated pseudostratified columnar epithelium which suggested their origin as fragments of Rathke's pouch. The pseudostratified ciliated epithelial-lined cleft (Fig. 2 ) may, however, be an example of cystic change in the pharyngeal hypophysis not previously reported in nonhuman primates. l 2 Cysts in the pars distalis of the baboon pituitary gland were common, but as in man were only microscopic. None produced clinical signs in contrast to the single examples previously reported in the rhesus monkey and Cysts in the pars intermedia were rare. The two examples encountered in this study were both microscopic and thought to be of craniopharyngeal duct origin. The single case of a cyst in the pars nervosa appears to be the first reported in a nonhuman primate.
The pars distalis of the pituitary gland is generally goriiia.5~4 Baboon Endocrine Pathology 383 Fig. 4 . Pituitary, pars intermedia; cyst lined by cuboidal epithelium (HE). Fig. 5 . Thyroid; three foci of ectopic thymus in one thyroid lobe (HE). Fig. 6 . Thyroid; dark ectopic thymic tissue within a parathyroid gland (HE). Fig. 7 . Thyroid; a parathyroid cyst lined by low cuboidal epithelium (HE). more resistant to inflammatory change than the pars nervosa although acute inflammation may result by an extension from purulent meningitis, sinusitis, otitis media, or osteomyelitis.6J8 No evidence of acute inflammation was found in any region of the pituitary gland of any baboon examined. The presence of minor perivascular lymphocytic infiltrates in two individuals, unaccompanied by similar changes in the remainder of the pituitary or brain, was considered to be the common response of the baboon to viral infection and not the more severe lymphocytic hypophysitis reported in man for which autoimmune disease has been suggested as a cause.18 Thyroid aplasia is generally quite rare in animals.6 It may be complete or unilateral in those species with bilobed thyroid glands. In unilateral cases compensatory hyperplasia of the remaining lobe may be found.' The absence of compensatory hyperplasia in this study may have been due to the immaturity of the baboons. In a survey of thyroids from 42 olive baboons of East African origin, considerable variations in follicle size and number were considered to be related to age and sex. The greater areas of follicular surface found in newborn baboons declined during maturation. Higher numbers of follicles occurred in females, but larger follicles occurred in males. 8 The five cases of unilateral aplasia in this study appear to be the first recorded cases in the baboon. A single case of unilateral aplasia has been reported in a rhesus monkey (Macaca mulatta) together with hypoplasia of the remaining thyroid gland and an associated pituitary gland No cases of ectopic thyroid have been reported, nor were any found in this study.
Ectopic thymus was the most common finding in the thyroid glands in this study. Ectopic thymus has also been reported in both thyroid and parathyroid in ten of 30 baboons. Some older animals showed cystic change in the Hassall's corpuscles.11 Ectopic thymus can occur in the thyroid or parathyroid independently.I9 In man, chimpanzee, and the baboon, the thymus in immature or adolescent individuals is large. The main mass of the thymus gland is over the pericardial surface. The anterior border frequently reaches the lower edge of the thyroid. In baboons this occurs commonly on the left lobe." Embryological remnants of branchial pouches which can sometimes be found in both organs confirm a similar
The rare cysts in the thyroid gland were also considered to be of ultimo-branchial gland origin since they were line by squamous epithelium and unlike the cystic colloidcontaining follicles reported in chimpanzee^.^ Cysts of varying sizes and shapes were more common in the parathyroid glands in this survey and also in the chimpanzee and chacma baboon, though the incidence was not as high as the 42% reported in man.2,3J1 Cysts in both man and nonhuman primates were lined by low cuboidal epithelium and contained small amounts of fluid. They were considered to be Kursteiner's cysts. They were derived from the duct connecting the pharyngeal pouches from which the thymus gland and the parathyroid glands d e~e l o p .~ In spite of a high incidence and the occurrence of multiple cysts in some baboon parathyroid glands, no evidence of associated clinical signs was noted.
A low number of minor lymphocytic infiltrates was found in the interstitium of the thyroid gland. In the absence of damage to follicles they were considered to be possible focal reflections of a more generalized lymphocytic response to viruses rather than to autoimmune disease as reported in old dogs, especially beagles. lo Failure to find significant lesions in the endocrine pancreas was not surprising in view of the age and good health status of the animals. Only five microscopic lesions were reported from a field survey of 100 chacma baboons of varying ages. These consisted of four cases of ectopic pancreas and one case with intracytoplasmic inclusions. The capillary dilatation seen in the islets of Langerhans in this study was not accompanied by pressure atrophy as reported in rhesus monkeys. Different metabolic rates in individual islets were suggested as the cause. l 3 Altered splanchnic hemodynamics such as those associated with necropsy procedures could also be involved.
